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AUTOMATIC EXPOSURE INITIATION IN A 
DIGITAL CCD CAMERA X-RAY IMAGER 

RELATED APPLICATIONS 

The present application claims the bene?t of US. Provi 
sional Application No. 60/110,129, ?led Nov. 27, 1998, the 
disclosure of Which is incorporated herein by reference. The 
present application is related to concurrently ?led US. 
Patent Application, entitled “IMAGE REDIRECTION AND 
OPTICAL PATH FOLDING,” the disclosure of Which is 
incorporated herein by reference. 

TECHNICAL FIELD 

The present invention relates in general to X-ray systems 
and in particular to a system for initiating automatic eXpo 
sure in a digital CCD camera X-ray imager. 

BACKGROUND 

In conventional X-ray imaging a photographic ?lm is 
eXposed to visible light in order to capture the image of the 
object being X-rayed. The X-rays are passed through the 
object and impinge on an imaging screen, such as a phos 
phor imaging screen. The phosphor imaging screen converts 
some of the radiation into a selected spectral component 
(typically visible light). The eXposure of the photographic 
?lm to the spectral component from the phosphor imaging 
screen produces the image of the object on the photographic 
?lm. 

Recent advances in X-ray imaging hoWever have changed 
the focus from use of photographic ?lms to electronic 
imaging sensors. Such a system is disclosed in US. Pat. No. 
5,309,496, entitled “FILMLESS X-RAY APPARATUS 
AND METHOD OF USING THE SAME”, issued to 
Winsor, Which is hereby incorporated herein by reference. In 
the preferred embodiment of Winsor, a video camera and a 
frame grabber are used to provide still X-ray images. Winsor 
uses a photocell detector near the imaging screen to detect 
the burst of visible light. The photocell Would activate the 
frame grabber upon detecting light, thereby capturing the 
image on the imaging screen. 

Another sensor is a photo multiplier tube (PMT) sensor. 
This type of sensor converts photons into electrons and 
through a cascade effect, accelerates the electrons to gener 
ate more electrons. This sensor also Would measure light 
coming from the phosphor imaging screen, from the stimu 
lation by the X-rays, and Would trigger the camera to acquire 
the image. 

Both types of sensor suffer from the same problem, 
namely false signaling. The false signal Would originate 
from ambient noise or line noise, e.g. input poWer supply 
spikes. Consequently, the camera Would be receiving incor 
rect triggering signals, creating premature imaging. The 
noise could be any kind of interference that Would have a 
voltage that eXceeds the threshold voltage of the sensor. 

Therefore, there is a need in the art for an automatic 
eXposure initiator Which does not trigger on false signals, 
and triggers on actual signals. 

SUMMARY OF THE INVENTION 

These and other objects, features and technical advan 
tages are achieved by a system and method Which uses a 
visible light sensor and a signal detector With integral noise 
?ltering. 

The present inventive system comprises a lead (pb) 
shielded PMT (Photo-Multiplier Tube) as the sensor, Which 
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2 
is mounted at right angles to the light/X-ray source and 
facing With a re?ective surface to capture the light, and an 
AEI PCB (Automatic Exposure Indicator Printed Circuit 
Board) to provide noise ?ltering and signal detection. When 
the PMT detects light for a suf?cient duration and intensity 
in the right Wavelength, it generates a signal and outputs it 
to the board. Any noise in the light signal is ?ltered out or 
ignored by the board. Thus, board detects the signal, ignores 
the noise and initiates the eXposure sequence in the digital 
CCD cameras. The board measures the signal over time, and 
for a signal to be an accurate signal, each measurement of 
the signal needs to be higher (in voltage) than the preceding 
measurement, otherWise the signal is rejected as noise. 

Accordingly, it is a technical advantage of the present 
invention to provide a high resolution digital X-ray imaging 
system. 

It is another technical advantage of the present invention 
to provide trigger signal to the camera of the imaging system 
When a light sensor a detects light from the imaging screen. 

It is still another technical advantage of the present 
invention to ?lter out noise from the light signal from the 
sensor, and thereby prevent erroneous images. 

It is a further technical advantage of the present invention 
?lter noise from a negative going signal or a spike of a short 
duration from the light signal. 
The foregoing has outlined rather broadly the features and 

technical advantages of the present invention in order that 
the detailed description of the invention that folloWs may be 
better understood. Additional features and advantages of the 
invention Will be described hereinafter Which form the 
subject of the claims of the invention. It should be appre 
ciated by those skilled in the art that the conception and 
speci?c embodiment disclosed may be readily utiliZed as a 
basis for modifying or designing other structures for carry 
ing out the same purposes of the present invention. It should 
also be realiZed by those skilled in the art that such equiva 
lent constructions do not depart from the spirit and scope of 
the invention as set forth in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWING 

For a more complete understanding of the present 
invention, and the advantages thereof, reference is noW 
made to the folloWing descriptions taken in conjunction With 
the accompanying draWing, in Which: 

FIG. 1 is an elevation vieW of an X-ray imaging system 
With the inventive automatic eXposure initiation system; 

FIG. 2 is a schematic representation of the inventive 
automatic exposure initiation system; and 

FIGS. 3A and 3B together shoW a speci?c preferred 
embodiment of the inventive automatic eXposure initiation 
system. 

DETAILED DESCRIPTION 

The inventive automatic eXposure initiation system mea 
sures received from a source and detects When the light 
reaches a predetermined, quali?ed level. Upon detection of 
the predetermined quali?ed level, the system Would send a 
trigger signal to another component. The predetermined, 
quali?ed level is light that increases in measured steps of 
time so that each succeeding step of time the signal is more 
positive than the previous step of time. The trigger signal 
could be used to activate recording media or an alarm 
system. 
A particular use of the inventive system is to trigger a 

camera in an X-ray system. The triggered camera Would then 
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acquire the X-ray image. Such a system is shown in FIG. 1, 
and more speci?cally described in concurrently ?led US. 
Patent Application [Attorney Docket No. 54978-P005US 
09906853], entitled “IMAGE REDIRECTION AND OPTI 
CAL PATH FOLDING,” the disclosure of Which is incor 
porated herein by reference. 

FIG. 1 depicts a cut-aWay elevation vieW of an X-ray 
imaging system 100. The cutaWay portion preferably com 
prises an imaging screen (not shoWn), for eXample a ?uo 
rescent phosphor screen used in X-ray imaging. The X-rays 
are generated by an X-ray source (not shoWn), and pass 
through the subject (not shoWn). The subject absorbs or 
redirects a portion of the X-rays and passes the remainder. 
The remainder strikes the phosphor screen, Which converts 
a portion of the X-rays into visible light, Which is captured 
by the camera 103. 

In the imaging system 100, the imaging screen is prefer 
ably divided into tWo portions, for eXample an upper portion 
and a loWer portion. Note that ‘upper’ and ‘loWer’ do not 
re?ect the actual orientation of the system 100, but rather are 
used to describe its appearance in FIG. 1. The upper portion 
of the image from the imaging screen is preferably captured 
by a ?rst subsystem 101 and the loWer portion of the image 
is preferably captured by a second subsystem 102. The ?rst 
subsystem includes an imaging sensor 103, Which is pref 
erably a CCD camera comprising a photosensitive plate, 
such as a CCD chip (not shoWn) and a lens (or lens 
assembly). The ?rst subsystem also includes a ?rst redirect 
ing element 104 and a second redirecting element 105. The 
?rst redirecting element 104 is a front-surfaced mirror, 
preferably trapeZoidal in shape. The front surface re?ects the 
visible light While passing X-ray radiation. The back of the 
mirror is preferably coated With a substance, such as lead, to 
absorb X-ray radiation. The ?rst redirecting element 104 is 
positioned at a 45 degree angle to the plane of the object or 
the imaging screen. The trapeZoidal shape of mirror 104 
alloWs the mirror to encompass the entire ?eld of vieW of its 
associated CCD camera 103. The second redirecting ele 
ment 105 is also a front-surfaced mirror Which is trapeZoidal 
in shape. The camera 103 comprises of a series of lens 
elements used to focus the object onto the CCD. The camera 
103 and its associated electronics components are used to 
acquire the image from the imaging screen. The second 
subsystem 102 is substantially the same as the ?rst sub 
system 101. Note that any type of camera can be used, eg 
?lm, video, CCD, or CID. 

Photo multiplier tube (PMT) sensor 106 is positioned 
Within the system 100 to receive visible light from the 
imaging screen. As shoWn in FIG. 1, the PMT sensor 106 is 
directed toWard the imaging screen. As photons of light are 
received, the PMT sensor sends a corresponding light signal 
to automatic eXposure initiation (AEI) board 107. The light 
signal varies as the received light varies, consequently the 
more photons received, the greater the light signal. The AEI 
board 107 analyZes the light signal to determine if the 
received signal is tracking the rise of an X-ray pulse, ie the 
signal is rising or increasing With time. If the light signal 
meets this limitation, then the AEI board 107 activates the 
cameras 103, 103‘ to capture the image on the imaging 
screen. If the light signal does not meet this limitation, then 
the AEI board 107 disregards the light signal and does not 
activate the cameras. Consequently, light signal spikes or 
falling light signals, Which could be caused by noise, are 
ignored. Thus, the AEI board 107 acts only on signals that 
have the proper level, duration, and are increasing in ampli 
tude; noise of any other Wave shape is ignored. The AEI 
board quali?es the Wave shape to that Which Would occur 
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4 
from the pulse of the X-ray generator, before it triggers the 
camera. The internal operation of PMT sensors are Well 
knoWn in the art. One type of PMT useable in the inventive 
system is a PMT type H5784 manufactured by Hamamatsu 
Corporation. This PMT has suf?cient sensitivity for detec 
tion of the light levels in the X-ray imaging system. The PMT 
may be coated With lead to provide protection against the 
X-rays. 

Note that proper positioning of the PMT sensor 106 is 
very important. Since the PMT sensor is an active device i.e. 
contains semiconductors, it cannot be mounted facing 
directly up at the imaging screen, as X-rays Would damage 
the PMT sensor 106. An alternative to the arrangement 
depicted in FIG. 1 is to mount the PMT sensor is on its side 
on the base of the imaging system 100 facing toWards the 
center. In this position, the PMT sensor Would receive light 
re?ected off of the casing. Aportion of the imaging system 
case is painted White to aid in gathering light, e. g. a ?at White 
2 inch square. A small mirror could be placed in front of the 
PMT sensor, at a 45 degree angle, to re?ect light into the 
PMT sensor. The position is important because although the 
PMT sensor is very sensitive, X-ray beam collimation can be 
used by the radiographer, thus reducing the area of X-rays 
reaching the imaging screen. In such a case, it is very 
important that the position of collimated beam on the 
intensifying screen be aligned With respect to the PMT 
sensor. 

Note that different types of sensors other than the PMT 
sensor could be used, such as photo-transistor or photo 
diode sensors. Both of these sensor Would require ampli?ers. 
Another type of sensor is an X-ray diode; this sensor triggers 
off of the X-ray light. The preferred sensor is the PMT sensor, 
because of its sensitivity and packaging that includes a DC 
converter With a voltage step up circuit and an output 
ampli?er. Further note that although the system 100 is using 
only a single PMT sensor 106 to trigger both cameras, 
hoWever, multiple sensors could be used With one or more 
sensors for each camera. Multiple sensors Would be used to 
cover a larger area. Similarly, only one AEI board 107 is 
shoWn, but additional boards could be used, With one board 
controlling at least one camera. 

FIG. 2 depicts a block diagram of the AEI board 107 
depicting the connections betWeen the board 107, the cam 
eras 103, 103‘, and the PMT sensor 106. The AEI board 
receives the PMT light signal output, applies a signal level 
acquisition criteria, and then produces a digital pulse com 
mensurate in length With the duration of the X-ray pulse, thus 
indicating an X-ray signal acquisition. The AEI board has 
connections SK1 1—7 With the PMT sensor 106. The AEI 
board can also connect to a second PMT sensor via connec 
tions SK1 8—9. The AEI board is connected With the cameras 
103, 103‘ via connections PL1 1—5. Connections PL1 1—3 
provide poWer and ground to the board 107, Which in turn 
provides poWer and ground to the PMT sensor through SK1 
1—3. PL1 4 is the connection for the activation signal for 
camera 103, and PL1 5 is the connection for the activation 
signal for camera 103‘. Vref SK1 4 is a stable, high precision, 
voltage source derived from the PMT sensor. This voltage is 
divided doWn by a potential divider and redirected back to 
the PMT to supply V control SK1 5. SK1 5 is the control 
signal from the board to the PMT, Which sets the sensitivity 
of the PMT. SK1 6—7 are the light signals from PMT 106. 
SK1 8—9 are light signals from a second PMT, if used. 

FIG. 2 also includes logic 200, Which performs the 
analysis on the light signal from the PMT sensor 106. Logic 
200 determines Whether the light signal from the PMT(s) is 
above a predetermined voltage. If the light signal is greater 
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than the predetermined voltage, then this sample is saved as 
the ?rst value, V1. This sample then triggers the logic 200 
to take tWo more samples, V2 and V3, at predetermined time 
intervals from the ?rst sample. If V3>V2>V1, then the logic 
200 Will send the camera trigger signal(s) to activate the 
camera(s). 

The predetermined time intervals are based on the 
Wavelength/frequency of the x-rays used to produce the 
light. More speci?cally, the shorter the Wavelength, the 
higher the frequency, and the faster the rise time of the pulse. 
Thus, the time intervals betWeen the samples become shorter 
With increasing x-ray frequency. Note that the phosphor 
screen Will produce light that has the essentially same rise 
time as the x-ray, but With a slight lag behind the x-ray pulse. 
The x-ray light signal is essentially shaped as a full Wave 
recti?ed sine Wave. Thus, the leading edge of the light 
produced from the phosphor screen folloWs this shape and 
also sine Wave shaped. The samples are taken before the ?rst 
peak of the sine Wave, i.e. prior to M4. 

Logic 200 may comprise one or more non-volatile RAM 
chips, or one or more ROM chips With the logic encoded 
thereon to perform the functions described above, and other 
processing chips as needed. Logic 200 may also comprise 
CPU chips. 

Logic 200 may also comprise an arrangement of circuit 
elements to perform the functions described above. An 
example of such an arrangement appears in FIGS. 3A—3D. 
Note that this arrangement is by Way of example only as 
other arrangements could be constructed to perform the 
functions described above. 

Arrangement 300 receives the analog SK1 6 input from 
the PMT 106 at node 301. If present, arrangement 300 
receives the analog SK1 8 input from a second PMT at node 
302. The inputs are summed together and sent to input op 
amp IC1a or unity gain buffer. The op amp output is 
presented to one arm of a comparator, IC1b, the other arm 
of IC1b is fed With minimum input signal threshold voltage, 
Which is about one half of a volt. Thus, the PMT Would have 
to output more than one half of a volt before the arrangement 
300 activates. If the peak voltage the light intensity received 
by the PMT sensor is about 8—10 volts, then 0.5 volts occurs 
around 1/90 of the Wavelength of the input x-ray light. Once 
the signal is greater than the threshold voltage, the value V1 
(voltage level) of the signal is stored in sample and hold 
ampli?er IC2a. Also, ?ip-?ops IC3a (mono-stable multi 
vibrator) clocks IC8 (D type ?ip-?op) to enable the output 
of a VCO (Voltage Controlled Oscillator), IC12 to clock the 
shift registers IC9,IC10,IC11. The shift registers act as 
counters Which cause tWo additional light signal samples to 
be taken, via tWo taps. The ?rst tap is timed to be approxi 
mately 1/16 Wavelength of the input x-ray light. This tap 
acquires the second input voltage level (V2) to be placed 
into sample and hold ampli?er IC2b. The second tap is timed 
to be approximately 1/8 Wavelength of the input x-ray light. 
This tap acquires a third input voltage level (V3) Which is 
timed at 3/16 Wavelength of the input x-ray light, via sample 
and hold ampli?er IC2c. The three acquired input signals 
(L1, L2, L3) are compared by comparators IC1c and IC1d. 
If V3>V2>V1, then output ?ip ?op IC5 sends a one second 
pulse Which serves as the camera trigger signal. Because the 
input light signal rise time depends on the x-ray generator 
frequency (eg 30 HZ to 200 KHZ) V2 and V3 sample times 
vary, to this end the VCO has a selectable frequency control, 
a bank of DIP (Dual-Inline-Package) sWitches, SW1—8, are 
used in conjunction With pre-set timing potentiometers to 
select the correct shift register clock frequency depending on 
the frequency of the x-ray source used. Note that the TPs are 
test points used in testing the operation of the arrangement 
300. 
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6 
An alternative to the circuit arrangement 300, is to use a 

softWare program to perform similar functions. The program 
could be loaded on a board that ?ts into the imaging system, 
or it could be loaded onto a separate computer system that 
is connected to the imaging system, eg a commercial PC 
(Personal Computer). In any event the light signal from the 
PMT sensor Would be sampled by an analogue to digital 
converter The output Would be sent to the computer, 
and provided to the softWare. The ADC Would be continu 
ously sampled and the voltage levels therefrom are pro 
grammed into the softWare. An x-ray exposure event Will 
have been deemed to have occurred if one sample is above 
the threshold level, a ?rst subsequent sample is higher than 
the one sample, and a second subsequent sample is higher 
than the ?rst subsequent sample, all else is deemed to be 
noise. Essentially the softWare continuously samples the 
input signal Which has been converted to a 12 bit Word by 
the ADC. The softWare stores the ?rst sample of a series as 
S0 (a label) and adds a preset 12 bit Word (equivalent 
to=N=millivolts) to this and stores the result as S1. Asecond 
input sample is taken and the digitiZed version of this (S2) 
is compared to S1, if S2>S1 then a 12 bit Word equivalent 
to >N=millivolts is added to S2. Athird input sample is taken 
and the digitiZed version of this (S3) is compared to S2, if 
S3>S2 then the exposure commences. If any of the com 
parisons fail the softWare resets and begins the sample 
algorithm over again. Note that S0 is alWays compared to a 
minimum threshold value or this process remains in the 
initial sample mode (i.e. does not progress to the S1>S2>S3 
comparison). For example, suppose the voltages are in 
millivolts and expressed in 12 bit Words, i.e. 0 to 4095. The 
?rst sample S0 is 500 millivolts. The next sample should be 
at lease 200 millivolts higher, thus 500+200=700 millivolts, 
Which is stored as S1. If the next sample is greater than 700 
millivolts, suppose it is 750 millivolts, then 200 is added to 
750 (950) and stored as S2. If the next sample, S3 is greater 
than 950 millivolts, then the camera is triggered. The spac 
ings betWeen the samples are 1/8 Wavelength of the input 
x-ray light and 3/16 Wavelength of the input x-ray light, 
respectively. The softWare is modi?ed to re?ect the different 
x-ray sources. 

An alternative to the Vth<V1<V2<V3 (rising slope) 
mechanisms described above (Where Vth is the threshold 
level) is to use a V1>Vth and V2>Vth and V3>Vth. In other 
Words, the camera is activated three consecutive samples 
that are above the threshold voltage are detected. This 
mechanism Will eliminate short pulses, hoWever it is not as 
accurate as the rising slope mechanism. This mechanism can 
be implemented in hardWare, via non-volatile RAM, ROM 
or circuit elements as in FIGS. 3A—3D. This mechanism may 
also be implemented in softWare, as folloWs. Again, the 
input signal is continuously sampled and converted to a 12 
bit Word. Three consecutive samples S1, S2 and S3 must be 
above a preset threshold, and there must be >N=of these 
consecutive >above threshold=samples present for the cam 
era to be activated. 

Note that for the mechanisms described herein, the 
sample rate available determines >N=and therefore the 
minimum pulse alloWable for exposure initiation. In other 
Words, the sample rate available determines the number of 
samples (N) that can be made during the rising edge of the 
light pulse from the phosphor, the speed of the circuitry 
determines the steepest pulse to be read by these mecha 
nisms. 

Another alternative mechanism is to use a V1>Vth1 and 
V2>Vth2 and V3>Vth3. In other Words, the camera is 
activated When three consecutive samples that are each 
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above a respective threshold voltage are detected. Since the 
x-ray light pulse has a shape of full Wave recti?ed sine Wave, 
the threshold voltages are selected so as to correspond to the 
shape of the x-ray pulse. For example, M90, )t/ 16, and 3/16)», 
corresponds to 0.7 volts, 3.8 volts, and 9.2 volts, 
respectively, for a 10 volt maximum received signal. (For 
example, 10 sine ()t/90)=0.7). This mechanism can be imple 
mented in hardWare, via non-volatile RAM, ROM or circuit 
elements as in FIGS. 3A—3D. This mechanism may also be 
implemented in softWare, as described above. Note that the 
pro?le of the x-ray generator being used Would have to be 
set in the mechanism. 

Although the present invention and its advantages have 
been described in detail, it should be understood that various 
changes, substitutions and alterations can be made herein 
Without departing from the spirit and scope of the invention 
as de?ned by the appended claims. Moreover, the scope of 
the present application is not intended to be limited to the 
particular embodiments of the process, machine, 
manufacture, composition of matter, means, methods and 
steps described in the speci?cation. As one of ordinary skill 
in the art Will readily appreciate from the disclosure of the 
present invention, processes, machines, manufacture, com 
positions of matter, means, methods, or steps, presently 
existing or later to be developed that perform substantially 
the same function or achieve substantially the same result as 
the corresponding embodiments described herein may be 
utiliZed according to the present invention. Accordingly, the 
appended claims are intended to include Within their scope 
such processes, machines, manufacture, compositions of 
matter, means, methods, or steps. 
What is claimed is: 
1. A system for initiating an image recording medium to 

record an image, the system comprising: 
a light sensor that detects light from the image and 

produces a light signal indicating an intensity of the 
detected light; and 

a mechanism that determines Whether the light signal 
exceeds a predetermined threshold and has a Waveform 
that is similar to a Waveform of light from a light 
source, and initiates the recording medium if the light 
signal exceeds a predetermined threshold and has a 
Waveform that is similar to a Waveform of light from a 
light source, and Wherein the mechanism determines 
Whether the detected light is rising for a predetermined 
time period based on a Wavelength of the light source. 

2. The system of claim 1, Wherein: 
the light source is an x-ray generator producing x-ray 

light; 
the light sensor detects visible light that has been con 

verted from the x-ray light. 
3. The system of claim 1, Wherein the mechanism is 

selected from the group consisting of: 
an arrangement of circuit elements, a computer program 

encoded on a computer readable medium, and a hard 
Ware logic encoded chip. 

4. The system of claim 3, Wherein: 
the light sensor is photo multiplier tube; and 
the predetermined threshold is about 0.5 volts. 
5. The system of claim 4, Wherein: 
the mechanism samples the intensity of the light at a ?rst 

time period of 1/(1/16 the Wavelength of the light source) 
after the predetermined threshold has been detected. 

6. The system of claim 5, Wherein: 
the mechanism samples the intensity of the light at a 

second time period of 1/(3/16 the Wavelength of the light 
source) after the predetermined threshold has been 
detected. 
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7. The system of claim 6, Wherein: 
the mechanism initiates the recording medium if the 

intensity of the light at the ?rst time period intensity 
exceeds the intensity of the light that exceeded the 
predetermined threshold, and if the intensity of the light 
at the second time period exceeds the intensity of the 
light at the ?rst time period. 

8. A method for initiating an image recording medium to 
record an image, the method comprising the steps of: 

detecting light from the image by a light sensor; 
producing a light signal indicating an intensity of the 

detected light; 
determining Whether the light signal exceeds a predeter 

mined threshold and has a Waveform that is similar to 
a Waveform of light from a light source, Wherein the 
step of determining comprises the step of determining 
Whether the detected light is rising for a predetermined 
time period based on a Wavelength of the light source; 
and 

initiating the recording medium if the light signal exceeds 
a predetermined threshold and has a Waveform that is 
similar to a Waveform of light from a light source. 

9. The method of claim 8, Wherein the light source is an 
x-ray generator and the light sensor detects visible light, the 
method further comprising the steps of: 

producing x-ray light from the x-ray generator; and 
converting a portion of the x-ray light into visible light. 
10. The method of claim 8, Wherein: 
the light sensor is photo multiplier tube; and 
the predetermined threshold is about 0.5 volts. 
11. The method of claim 10, Wherein the step of deter 

mining Whether the detected light is rising comprises the 
step of: 

sampling the intensity of the light at a ?rst time period of 
1/(1/16 the Wavelength of the light source) after the 
predetermined threshold has been detected. 

12. The method of claim 11, Wherein the step of deter 
mining Whether the detected light is rising further comprises 
the step of: 

sampling the intensity of the light at a second time period 
of 1/(3/16 the Wavelength of the light source) after the 
predetermined threshold has been detected. 

13. The method of claim 12, Wherein the step of initiating 
the recording medium comprises the step of: 

initiating the recording medium if the intensity of the light 
at the ?rst time period intensity exceeds the intensity of 
the light that exceeded the predetermined threshold, 
and if the intensity of the light at the second time period 
exceeds the intensity of the light at the ?rst time period. 

14. A computer program product having a computer 
readable medium having computer program logic recorded 
thereon for initiating an image recording medium to record 
an image after detection of the light from the image by a 
light sensor, Wherein the light sensor produces a light signal 
indicating an intensity of the detected light; the computer 
program product comprising: 

means for determining Whether the light signal exceeds a 
predetermined threshold and has a Waveform that is 
similar to a Waveform of light from a light source; and 

means for initiating the recording medium if the light 
signal exceeds a predetermined threshold and has a 
Waveform that is similar to a Waveform of light from a 
light source; 

Wherein the light source is an x-ray generator that pro 
duces x-ray light, and the light sensor detects visible 
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light converted from the X-ray light, wherein the means means for sampling the intensity of the light at a second 
for determlnlng eompnses: time period of 1/(3/16 the Wavelength of the light source) 
means for determining Whether the detected light is 

. . . . _ after the predetermined threshold has been detected. 
r1s1ng for a predetermined time period based on a 

17. The computer program product of claim 16, Wherein 
Wavelength of the light source. 5 _ _ _ _ _ _ _ 

15_ The Computer program product of Claim 14, wherein the means for initiating the recording medium comprises: 
the hght Sensor 15 Photo multlpher tube and the Predeter' means for initiating the recording medium if the intensity 
mined threshold is about 0.5 volts, and the means for 

. . _ _ _ _ _ of the li ht at the ?rst time eriod intensit exceeds the 
determining Whether the detected light is rising comprises: g p y 

intensity of the light that exceeded the predetermined 
threshold, and if the intensity of the light at the second 
time period eXceeds the intensity of the light at the ?rst 

means for sampling the intensity of the light at a ?rst time 10 
period of 1/(1/16 the Wavelength of the light source) after 
the predetermined threshold has been detected. 

16. The computer program product of claim 14, Wherein time Period 
the means for determining Whether the detected light is 
rising further comprises: * * * * * 


